Introduction {#Sec1}
============

Supersymmetry (SUSY) \[[@CR1]--[@CR9]\] is an extension of the Standard Model (SM) which predicts new bosonic partners for the existing fermions and fermionic partners for the known bosons. In the framework of a generic $\documentclass[12pt]{minimal}
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                \begin{document}$$R$$\end{document}$-parity conserving minimal supersymmetric extension of the SM (MSSM) \[[@CR10]--[@CR14]\], SUSY particles are produced in pairs and the lightest supersymmetric particle (LSP) is stable, providing a possible dark matter candidate.

In a large variety of models, the LSP is the lightest neutralino ($\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_{1}^{0}$$\end{document}$) which is a mixture of the neutral supersymmetric partners of the gauge and Higgs bosons, known as gauginos and higgsinos. Similarly, charginos are a mixture of the charged gauginos and higgsinos, with the lightest denoted by $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_{1}^{\pm }$$\end{document}$. The scalar partners of right-handed and left-handed quarks, $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{q}_L$$\end{document}$, mix to form two mass eigenstates, $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{q}_1$$\end{document}$ defined to be the lighter of the two. Naturalness arguments \[[@CR15], [@CR16]\] imply that the supersymmetric partners of the top quark (stops) are light, with mass below $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$1{\hbox {\ TeV}}$$\end{document}$.

Searches for direct pair production of the $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_1$$\end{document}$ have been performed by the ATLAS \[[@CR17]--[@CR22]\] and CMS \[[@CR23]--[@CR26]\] collaborations. These searches with $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{1}\rightarrow t\tilde{\chi }_{1}^{0}$$\end{document}$ currently have little sensitivity to scenarios where the lightest stop is only slightly heavier than the sum of the masses of the top quark and the LSP, due to the similarities in kinematics with SM top pair production ($\documentclass[12pt]{minimal}
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                \begin{document}$$t\bar{t}$$\end{document}$). In those scenarios, by considering instead the direct pair production of the heavy stop ($\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}^{}_{2}$$\end{document}$) decaying via $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{2}\rightarrow Z \tilde{t}_{1}$$\end{document}$, stop signals can be discriminated from the $\documentclass[12pt]{minimal}
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                \begin{document}$$t\bar{t}$$\end{document}$ background by requiring a same-flavour opposite-sign (SFOS) lepton pair originating from the $\documentclass[12pt]{minimal}
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                \begin{document}$$Z$$\end{document}$ boson decay. Requiring a third lepton, that in signal events can be produced from the top quark in the $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{1}\rightarrow t\tilde{\chi }_{1}^{0}$$\end{document}$ decay, can further reject $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t}$$\end{document}$. Sensitivity to direct $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{2}$$\end{document}$ pair production can be obtained with this three-lepton signature even in models where additional decay modes of the $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{2}\rightarrow t\tilde{\chi }_{1}^{0}$$\end{document}$ or via the lightest Higgs boson ($\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{2}\rightarrow h\tilde{t}_{1}$$\end{document}$, are significant.

A similar signature can also occur in $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}^{}_{1}$$\end{document}$ pair production in gauge-mediated SUSY breaking (GMSB) models \[[@CR27]--[@CR32]\]. The $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_{1}$$\end{document}$ decay is typically the next-to-lightest supersymmetric particle (NLSP) and the supersymmetric partner of the graviton (gravitino, $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{G}$$\end{document}$) is typically the LSP and is very light ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$m_{\tilde{G}} < 1 {\hbox {\ keV}}$$\end{document}$). Assuming a mass scale of the messengers responsible for the supersymmetry breaking of around $\documentclass[12pt]{minimal}
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                \begin{document}$$10{\hbox {\ TeV}}$$\end{document}$ and little fine tuning \[[@CR15]\], the lightest stop is expected to have a mass of less than $\documentclass[12pt]{minimal}
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                \begin{document}$$400{\hbox {\ GeV}}$$\end{document}$ \[[@CR33]\]. The $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_{1}^{0}$$\end{document}$ decays to either a $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_{1}^{0}$$\end{document}$ is higgsino-like, as suggested by naturalness arguments, it dominantly decays either via $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_{1}^{0}\rightarrow h\tilde{G}$$\end{document}$ or via $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_{1}^{0}\rightarrow Z\tilde{G}$$\end{document}$, in the latter case giving a $\documentclass[12pt]{minimal}
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                \begin{document}$$Z$$\end{document}$ boson at the end of the stop decay chain.

In this paper a search for stop pair production is reported in final states characterised by the presence of a $\documentclass[12pt]{minimal}
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                \begin{document}$$Z$$\end{document}$ boson with or without additional leptons, plus jets originating from $\documentclass[12pt]{minimal}
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                \begin{document}$$b$$\end{document}$-jets) produced in the stop decay chain and significant missing transverse momentum from the undetected LSPs. Results are interpreted in simplified models featuring $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{t}_2$$\end{document}$ production and in the framework of natural GMSB. This paper presents the first result on $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{t}_2$$\end{document}$ direct pair production and extends the results of a previous ATLAS analysis, carried out using $\documentclass[12pt]{minimal}
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                \begin{document}$$^{-1}$$\end{document}$ \[[@CR34]\], that excluded stop masses up to $\documentclass[12pt]{minimal}
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                \begin{document}$$115{\hbox {\ GeV}}<m_{\tilde{\chi }_{1}^{0}}<230{\hbox {\ GeV}}$$\end{document}$ in natural GMSB scenarios.

The ATLAS detector {#Sec2}
==================

ATLAS \[[@CR35]\] is a general-purpose particle physics experiment at the LHC. The layout of the detector consists of inner tracking devices surrounded by a superconducting solenoid, electromagnetic and hadronic calorimeters and a muon spectrometer with a magnetic field produced by three large superconducting toroids each with eight coils. The inner tracking detector is formed from silicon pixel and microstrip detectors, and a straw tube transition radiation tracker, and provides precision tracking of charged particles for pseudorapidity $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<2.5$$\end{document}$.[1](#Fn1){ref-type="fn"} The calorimeter system, placed outside the solenoid, covers $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<4.9$$\end{document}$ and is composed of electromagnetic and hadronic sampling calorimeters with either liquid argon or scintillating tiles as the active medium. The muon spectrometer surrounds the calorimeter and consists of a system of precision tracking chambers within $\documentclass[12pt]{minimal}
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Signal and background simulation {#Sec3}
================================

Monte Carlo (MC) simulated event samples are used to aid in the estimation of the SM background and to model the SUSY signal. MC samples are processed through a detector simulation \[[@CR36]\] based on [Geant4]{.smallcaps} \[[@CR37]\] or a fast simulation using a parameterisation of the performance of the electromagnetic and hadronic calorimeters and [Geant4]{.smallcaps} for the other parts of the detector \[[@CR38]\], and are reconstructed in the same manner as the data. The simulation includes the effect of multiple $\documentclass[12pt]{minimal}
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                \begin{document}$$pp$$\end{document}$ collisions in the same and neighbouring bunch crossings and is weighted to reproduce the observed distribution of the average number of collisions per bunch crossing. All MC samples used in the analysis are produced using the ATLAS underlying event tune 2B \[[@CR39]\] unless otherwise stated.

The top-quark pair production background is simulated with [Powheg Box]{.smallcaps} r2129 \[[@CR40]--[@CR42]\] interfaced to [Pythia 6.427]{.smallcaps} \[[@CR43]\] for the fragmentation and hadronisation processes. The mass of the top quark is fixed at 172.5 GeV, and the next-to-leading order (NLO) parton distribution function (PDF) set CT10 \[[@CR44]\] is used. The total cross section is calculated at next-to-next-to-leading-order (NNLO) including resummation of next-to-next-to-leading logarithmic (NNLL) soft gluon terms with [top++2.0]{.smallcaps} \[[@CR45]--[@CR50]\]. The P2011C \[[@CR51]\] MC tune is used for this sample. Samples generated with [Alpgen 2.14]{.smallcaps} \[[@CR52]\] interfaced with [Herwig 6.510]{.smallcaps} \[[@CR53]\], including [Jimmy 4.3]{.smallcaps} \[[@CR54]\] for the underlying event description, are used to evaluate generator systematic uncertainties, while [Powheg Box]{.smallcaps} r2129 interfaced to [Herwig 6.510]{.smallcaps} and [AcerMC 3.8]{.smallcaps} \[[@CR55]\] interfaced to [Pythia 6.426]{.smallcaps} are used for hadronisation and initial/final state radiation (ISR/FSR) uncertainty estimation respectively. Production of a single top quark in association with a $\documentclass[12pt]{minimal}
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                \begin{document}$$W$$\end{document}$ boson is simulated with [Powheg Box]{.smallcaps} r2129 interfaced to [Pythia 6.426]{.smallcaps} using the diagram removal scheme \[[@CR56]\]. The nominal samples describing $\documentclass[12pt]{minimal}
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Object identification and event selection {#Sec4}
=========================================

After the application of beam, detector and data quality requirements, the total luminosity considered in this analysis corresponds to 20.3 fb$\documentclass[12pt]{minimal}
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Events are selected if they pass the single electron or muon triggers; these are fully efficient for lepton $\documentclass[12pt]{minimal}
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Jets are reconstructed from three-dimensional calorimeter energy clusters by using the anti-$\documentclass[12pt]{minimal}
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Electron candidates must satisfy the "medium" selection criteria described in Ref. \[[@CR80]\], re-optimised for 2012 data, and are required to fulfil $\documentclass[12pt]{minimal}
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Background estimation {#Sec5}
=====================

Two main sources of background can be distinguished in this analysis: events containing at least one non-prompt or fake lepton (mainly production of multijets and $\documentclass[12pt]{minimal}
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Background from fake or non-prompt leptons {#Sec6}
------------------------------------------

Fake leptons can originate from a misidentified light flavour quark or gluon jet (referred to as light flavour). Non-prompt leptons can originate from a semileptonic decay of a hadron containing a $\documentclass[12pt]{minimal}
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                \begin{document}$$c$$\end{document}$-quark (referred to as heavy flavour), or an electron from a photon conversion. The contribution from fake and non-prompt leptons is estimated from data with a matrix method similar to that described in Refs. \[[@CR84], [@CR85]\]. In order to perform the matrix method, two types of lepton identification criteria are defined: "tight", corresponding to the signal lepton criteria described in Sect. [4](#Sec4){ref-type="sec"}, and "loose", corresponding to candidate leptons. To increase the available statistics, muons within a $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$0.2 < \Delta R < 0.4$$\end{document}$ distance from jets are also considered as loose muons in the method if the scalar sum of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\mathrm{T}}$$\end{document}$ of charged-particle tracks within a cone of radius $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\Delta R = 0.3$$\end{document}$ around the muon candidate excluding its own track is less than 30 % of the muon $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\mathrm{T}}$$\end{document}$. The matrix method relates the number of events containing fake or non-prompt leptons to the number of observed events with tight or loose leptons using the probability for loose prompt, fake or non-prompt leptons to pass the tight criteria. The probability for loose prompt leptons to pass the tight selection criteria is obtained using a $\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\mathrm{T}}$$\end{document}$ and the number of jets for muons. Simulation studies show that the contribution of fake leptons originating from a misidentified light flavour quark or gluon jet is negligible in all the signal and data control regions used for the background estimation. The probability for loose non-prompt electrons passing the tight selection is calculated according to the fraction of heavy flavour and photon conversion obtained in MC for the different regions.

For SRs with two leptons, relations are obtained for the observed event counts as a function of the number of events containing prompt and non-prompt leptons. These can be solved simultaneously to estimate the number of background events with two tight lepton candidates with at least one non-prompt lepton. In the three-lepton SRs, the background from non-prompt leptons is estimated as in the two-lepton case by considering the leading lepton to be prompt, which simulation studies show to be true in $\documentclass[12pt]{minimal}
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The dominant background in the two-lepton signal regions comes from $\documentclass[12pt]{minimal}
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The CRs are designed to have kinematic selections as similar as possible to the corresponding SRs in order to minimize systematic uncertainties on the extrapolation of the background to the SR. The CRs use both dilepton events with the same flavour (SF) and different flavour (DF) with the following dilepton mass requirements: $\documentclass[12pt]{minimal}
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For the background estimation neglecting any possible signal contribution in the CRs, the fit takes as input the number of expected background events in each CR and SR taken from MC or data-driven estimations and the number of observed events in the CRs. For each SR, the free parameter is the overall normalisation of the $\documentclass[12pt]{minimal}
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                \begin{document}$$t\bar{t}$$\end{document}$ process. Each uncertainty source is treated as a nuisance parameter in the fit, constrained with a Gaussian function taking into account the correlations between different background sources. The likelihood function is the product of Poisson probability functions describing the observed and expected number of events in the CRs, and the Gaussian constraints on the nuisance parameters. The contribution from all other non-constrained processes are set at the theoretical expectation, but are allowed to vary within their uncertainties. The fitting procedure maximises this likelihood by adjusting the free and nuisance parameters. For the signal models considered in this paper the contamination of the CRs by signal events is small (typically less than 10 %).

The expected and observed number of events in the control regions are shown in Table [2](#Tab2){ref-type="table"}. The MC simulation before the fit overestimates the number of $\documentclass[12pt]{minimal}
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Other backgrounds {#Sec9}
-----------------

The estimation of other background processes producing two or three prompt leptons, such as diboson, triboson, $\documentclass[12pt]{minimal}
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Systematic uncertainties {#Sec10}
========================

The dominant detector-related systematic effects are due to the jet energy scale (JES) and resolution (JER) uncertainties, and the uncertainties on the $\documentclass[12pt]{minimal}
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The JES uncertainty is derived from a combination of simulation, test-beam data and in-situ measurements \[[@CR74]\]. Additional terms accounting for flavour composition, flavour response, pile-up and *b-*jet scale uncertainties are taken into account. These uncertainties sum to 10--20 % of the total number of estimated background events depending on the SR. JER uncertainties are determined with an in-situ measurement of the jet response asymmetry in dijet events \[[@CR89]\], and the impact on the SRs ranges between 1--10 %. Uncertainties associated with the $\documentclass[12pt]{minimal}
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For the non-prompt lepton background estimation, uncertainties are assigned due to the statistical uncertainty on the number of data events with loose and tight leptons and due to the MC uncertainty on the relative composition of non-prompt electrons (heavy flavour and conversions). The uncertainties on the probabilities for loose leptons to pass the tight selections typically range between 10--45 %, are estimated by using alternative samples for their computation, and include possible dependencies on the lepton $\documentclass[12pt]{minimal}
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The uncertainties on the MC modelling of background processes are determined by testing different generators as well as parton shower and hadronisation models. The systematic uncertainties on the modelling of $\documentclass[12pt]{minimal}
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Results and interpretation {#Sec11}
==========================

The number of data events observed in each SR for the two-lepton and three-lepton analyses is reported in Table [4](#Tab4){ref-type="table"} together with the expected SM background contributions. Figs. [2](#Fig2){ref-type="fig"} and [3](#Fig3){ref-type="fig"} show the $\documentclass[12pt]{minimal}
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In Fig. [6](#Fig6){ref-type="fig"} the expected and observed limits are shown for the GMSB scenarios on the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{t}^{}_{1}$$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{\chi }_1^0$$\end{document}$ mass plane. Stop masses up to $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$540{\hbox {\ GeV}}$$\end{document}$ are excluded for neutralino masses of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$100 {\hbox {\ GeV}}<m_{\tilde{\chi }_{1}^{0}}<m_{\tilde{t}_{1}}-10{\hbox {\ GeV}}$$\end{document}$. In the parameter space region where the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{t}^{}_{1}$$\end{document}$ only decays via $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$b\tilde{\chi }_{1}^{\pm }$$\end{document}$, the exclusion extends up to stop masses of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$660{\hbox {\ GeV}}$$\end{document}$ for neutralinos of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$550{\hbox {\ GeV}}$$\end{document}$. For illustration, the exclusion limits obtained with 2.05 fb$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$^{-1}$$\end{document}$ of ATLAS data at $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\sqrt{s}=7{\hbox {\ TeV}}$$\end{document}$ for the similar model are also shown, in which the maximum limit on the stop masses was $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$330{\hbox {\ GeV}}$$\end{document}$. Due to the increase in statistics and the proton--proton collision energy, as well as the optimised selections for these conditions, much stronger constraints are now set on this model.

Summary and Conclusions {#Sec12}
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This paper presents a dedicated search for direct stop pair production in decays with an experimental signature compatible with the production of a $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z$$\end{document}$ boson, *b*-jets and missing transverse momentum. The analysis is performed with $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$pp$$\end{document}$ collision data at $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\sqrt{s}=8{\hbox {\ TeV}}$$\end{document}$ collected with the ATLAS detector at the LHC corresponding to an integrated luminosity of 20.3 fb$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$^{-1}$$\end{document}$. The results are interpreted in the framework of simplified models with production of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\tilde{t}^{}_{2}$$\end{document}$ as well as in a natural GMSB model.Fig. 6Expected and observed exclusion limits at 95 % CL for the stop natural GMSB model described in the text. The contours of the band around the expected limit are the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\pm $$\end{document}$1$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\sigma $$\end{document}$ results, including all uncertainties except theoretical uncertainties on the signal cross section. The *dotted lines* around the observed limit illustrate the change in the observed limit as the nominal signal cross section is scaled up and down by the theoretical uncertainty. For comparison, the observed exclusion limit with 2.05 fb$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$^{-1}$$\end{document}$ of data at $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\sqrt{s}=7{\hbox {\ TeV}}$$\end{document}$ at ATLAS for a similar model \[[@CR34]\] is shown
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